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EFFECTS of TEMPETATURE DISTRIBUTION NONLINEARITY
in THICK CONCRETE SLAB on FATIGUE DAMAGE

Takato OZEKI, Tatsuo NISHIZAWA ,Kunihito MATSUI, and Hirotaka KAWANO

Thermal stress caused by temperature distribution throughout slab depth in concrete slab is important in the structural design of
airport concrete pavements. Airport concrete pavement slab is very thick, therefore, temperature in the slab varies nonlinearly
throughout slab depth. In this study, the nonlinear thermal stresses were calculated with 3DFEM. Fatigue damage of thick airport
pavement slab was estimated by calculating loading stress due to an aircraft gear and the calculated thermal stress. The effect of
nonlinearity in the thermal stress on fatigue damage of thick concrete pavement slab was found to be significant. The linear thermal
stress resulted in overestimated fatigue damage on thick concrete pavement, even if the reduction factor was introduced to account for

the effect of internal stress component.
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